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The relationship between complex cystic ducts and
cholelithiasis has seldom been investigated quanti-
tatively. Thus we attempted a retrospective survey
on two case series with and without cholelithiasis in
a university hospital. A total of 500 patients who
underwent endoscopic retrograde cholangiography
were reviewed, 250 of whom had cholelithiasis and
another 250 no gallstones. They were sampled at
random during the period from 1979 through 1993.
Parameters including the length, inner diameter and
configuration of the cystic duct, and the angle
formed by the cystic duct, and the axis of the
gallbladder were compared between the groups
with or without cholelithiasis. The patients with
gallstones has significantly (p<0.001) longer and
narrower cystic ducts (a mean of 48mm and 4mm in
length and diameter, respectively) than did those
without stones (a mean of 28mm and 7mm,
respectively). Moreover, patients with gallstones
showed a significantly (p < 0.001) more acute angle
between the gallbladder and the cystic duct than
those without (a mean angle of 84 and 119
respectively). The overall frequency of the disfig-
urements of the cystic duct was significantly higher
in the group with gallstones (99%) than in the
group without (29%). The results therefore sugges-
ted that complex cystic .ducts are associated with
cholelithiasis.
Keywords: Cystic duct, cholelithiasis
INTRODUCTION
Abdominal pain in some patients has been
ascribed to a variety of complexity of the cystic
duct. They include the narrowing, kinking,
tortuosity and sharp angulation of the cystic
duct relative to the axis of the gallbladder or to
the common bile duct, the flow in which may
resist bile emptying from the gallbladder. Hence
this entity has been named as the cystic duct
syndrome [1 -3]. On the other hand, bile stasis in
the gallbladder has been considered as one of the
important lithogenic factors [4-14]. An increase
in the cystic duct resistance or its occlusion has
been shown to form sludge and eventually
stones in the gallbladder [6-8, 13, 15-17].
Brugge et al. [7] and Rizk and Deshmukh [18]
linked the cystic duct syndrome with an early
phase of gallstone formation.
To better clarify the causative effect of the
cystic duct resistance in lithogenesis, we com-
pared several anatomical parameters and the
frequency of cystic duct abnormalities between
two groups with and without cholelithiasis. The
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parameters included the angle between the
cystic duct and the axis of the gallbladder,
because we considered that it reflected the
direction onto which the force of the gallbladder
contraction is applied.2
SUBJECTS AND METHODS
1. Subjects
During the period 1979 through 1993, a total of
2,161 patients underwent endoscopic retrograde
cholangiography (ERC). Of them, 500 patients
were selected at random; 250 of them had
gallbladder stones and the remaining 250 no
calculi. All the patients met a criterion of
visualizing the whole length of the cystic duct.
Another criterion of exclusion was to rule out
cases with concomitant diseases that may affect
the course of the cystic duct, such as tumor of
the pancreatic head, stenosis of the papilla,
carcinoma of the biliary tract and gallstones
impacted in the cystic duct.
The group of patients without gallstones
underwent ERC with the suspicion of various
pancreatic and biliary tract diseases. Sixty of
these patients had polyps in the gallbladder, 39
hepatolithiasis, 28 chronic pancreatitis, 24 liver
cirrhosis, and 12 pancreatic cysts. Patients with
gallbladder polyps underwent ERC to detect
neoplasms of the gallbladder. The remaining 87
patients showed no remarkable findings.
the cystic duct, such as a coiled or tortuous cystic
duct in a form of G or siphon (Fig. 1), the
drainage of the cystic duct into the left side of
the common bile duct or into the left hepatic
duct, and a cystic duct with an acute angle
against the common bile duct (Fig. 2) suggesting
resistant emptying of the gallbladder bile.
In the statistical analysis, data are expressed
as mean values 4- standard deviations. Compar-
ison of continuous variables between two
groups was examined by two-tailed Student’s
FIGURE Endoscopic retrograde cholangiography show-
ing the cystic duct in a "siphon" form.
2. Methods
On ERC films, the length and inner diameter of
the cystic duct were measured and corrected
using the diameter of a duodenoscope (model
JF-IT 20 or JF 100, Olympus Optical Co., Tokyo,
Japan) as a reference. We measured the angle
formed by the cystic duct and the axis of the
gallbladder. Cystic duct abnormalities were
defined as follows: a length of 40mm or more,
complex configurations of the gallbladder and
FIGURE 2 Endoscopic retrograde cholangiography demon-
strating the cystic duct that joins the common bile duct
against bile flow therein.COMPLEX CYSTIC DUCT 35
t-test whereas discontinuous variables by X
2 test.
A p-value less than 0.05 was considered statis-
tically significant.
RESULTS
1. Demographic Data
The mean age of 250 patients with gallstones
was 55.8 years and in 250 patients without
calculi 55.5 years. The sex distribution was also
comparable between the two groups, men
accounting for 146 patients among those with
stones (58.4%) and 127 among those without
calculi (50.8%).
2. Quantitative Results
The length of the cystic duct in the groups with
and without gallstones measured 47.84-17.5mm
and 27.84-8.9mm, respectively: the group hav-
ing stones showed a significantly longer cystic
duct (p < 0.001). The inner diameter of the cystic
duct in the groups with and without calculi was
4.14-2.4mm and 6.54-2.7mm, respectively. Thus
patients with gallstones had significantly nar-
rower cystic duct (p < 0.001).
In the calculous and acalculous groups, the
angle between the cystic duct and the axis of the
gallbladder showed a mean of 84.04-40.3 (sharp
angle) and 118.84-32.2 (wide angle), respec-
tively. Thus the group with stones had a
significantly more acute angle than did the
group without p < 0.001).
TABLE Classification of the abnormalities of the cystic
duct with only one abnormality in calculous group
Type of anomaly Number of patients
1. Cystic duct, longer than 40mm 6
2. Acutely angulated cystic duct 8
3. Acute angulation of infundibulum 13
of the gallbladder
4. Narrowing of the cystic duct 13
5. Retrograde obstruction of the cystic 13
duct
6. Tortuosity of the cystic duct 7
7. Coiled cystic duct 3
8. The cystic duct entering the CBD
against the bile flow in the CBD
Total (%) 64 (25.6%)
CBD common bile duct.
the acalculous group, the difference being
significant (p < 0.001). In the group with stones,
49 patients (19.6%) had three abnormalities in
combination and seven (2.8%) had four in
combination (Tab. II).
Gallbladder polyps coexisted in 26 patients of
the group with stones (10.4%). In the group
without calculi, 60 patients (24.0%) had polyps
of the gallbladder, 30 of which (50.0%) had a
disfigured cystic duct; in the remaining 190
patients having no polyps, the cystic duct was
abnormal in 43 (22.6%). Thus in the acalculous
group, the frequency of complex cystic ducts in
patients with polyps were twice as high as in
those without polyps; the difference was sig-
nificant p < 0.01).
All the specimens after cholecystectomy were
histologically examined. No abnormalities were
noted in the cystic duct.
3. Qualitative Results
Various disfigurements of the cystic duct are
listed in Table I. The overall frequency of having
one or more of these abnormalities was sig-
nificantly higher in the group with gallstones
(99% or 248/250) than in those without (29% or
73/250) (p < 0.001).
A combination of two abnormalities was
noted in 128 patients of the group with
gallstones (51.2%) while in 11 patients (4.4%) of
TABLE II Patients having one or more abnormalities of the
cystic duct
Group
Number of With stones Without stones P
abnormalities
64 (25.6%) 62 (24.8%) NS
2 128 (51.2%) 11 (4.4%) <0.001
3 49 (19.6%)
4 7 (2.8%)
1 or More 248 (99.2%) 73 (29.2%) < 0.001
NS not significant.36 G.P. DEENITCHIN et al.
DISCUSSION
The present study demonstrated that a variety of
abnormalities were more frequent in patients
having cholelithiasis than in those without.
Clear delineation of the cystic duct on ERC
allowed us a detailed analysis on the various
anatomic parameters of the cystic duct likely to
cause stasis of the gallbladder bile. Quantitative
analysis of the cystic duct anatomy is novel to
our knowledge.
Previous investigators have revealed that
gallbladder stasis predisposes to formation of
cholesterol stones from supersaturated bile [4, 6,
10]. Some reports focused on the importance of
cystic duct abnormalities in gallbladder litho-
genesis. For example, an increase in the cystic
duct resistance was claimed to be one of the
etiologic factors for gallstone formation [6].
Camishion and Goldstein [1] described a spec-
trum of cystic duct anomalies among patients
with the cystic duct syndrome, listing partial
obstruction narrowing, kinking, tortuosity, the
acute angulation of the gallbladder infundibu-
lum and the cystic duct, and drainage of the
cystic duct into one of the hepatic ducts. Gowen
[3] reported similar results in on investigation
using ERC films in patients with the cystic duct
syndrome. These authors suggested that empty-
ing of the gallbladder was impaired because of
organic obstacles in the cystic duct.
On lithogenesis in the gallbladder, Rizk and
Deshmukh [18] and Brugge et al. [7] suggested a
causative effect of the cystic duct complexity.
Eberle and Rettenmaier [19] and Wolpers and
Hoffman [13] also reported that complete or
partial obstruction of the cystic duct lead to
formation of sludge and subsequent lithogenesis.
Our results support the idea that gallstone
formation is facilitated by impaired emptying of
the gallbladder because of frequently multiple
disfigurements in the cystic duct. The group
with gallstones had a longer or narrower cystic
duct than those without calculi. Because the
resistance of a tube is in general inversely
proportional to the fourth power of its radius,
a small change in the caliber of the cystic duct
will have an exponential effect on the flow
through this duct [6].
Moreover, the angle formed by the axis of the
gallbladder and the cystic duct was more acute
in the group with stones (84 than in the group
without (119). This difference may have par-
tially contributed to lithogenesis seen in the
group with calculi. Several anatomic factors of
lithogenesis frequently coexisted in a patient,
thus providing a milieu within the gallbladder
prone to the formation of gallstones. In addition,
gallbladder polyps were noted more frequently
among patients with disfigured cystic ducts in
the absence of cholelithiasis. In the adult
Japanese population undergoing echography
for screening, the incidence of gallbladder
polyps are 10% in the male and 7% in the female
(unpublished data). The incidence of 24% in the
acalculous group in our series was higher than
those, because selected patients underwent ERC
on account of abnormalities of elevated lesions
in the gallbladder.
Whether the anatomic abnormality is of in-
born or acquired nature is difficult to discern.
Moreover narrowing of the cystic duct may lead
to calculi formation but may have been caused
by fibrosis after passage of gallstones. Initial
events unknown, gallbladders harboring multi-
ple small stones are thus associated with narrow
cystic ducts, letting some stones out and seeing
the outlet narrowing and bile stasis within.
In conclusion, factors with a possible influence
on the gallbladder emptying such as the length,
width, angulation and specific anomalies of the
cystic duct provide a background for lithogen-
esis. The relation between the cystic duct
configuration and the gallbladder emptying,
however, remains to be investigated.
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